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The seismic characterization of monitoring sites is a fundamental step in any study dealing 
ZLWK WKH HVWLPDWLRQ RI VLWH HIIHFWV 7KH FRUUHFW DVVHVVPHQW RI ORFDO DPSOLÀFDWLRQ LV DOVR
LPSRUWDQW LQ WKHGHÀQLWLRQRIKD]DUGPDSV LQRUGHU WR WDNLQJ LQWRDFFRXQW WKHSRVVLEOH UROH
of site effects in modifying the ground motion recording with respect to an ideal bedrock site. 
In the framework of the activity between Department of Civil Protection (DPC) and Istituto 
1D]LRQDOHGL*HRÀVLFDH9XOFDQRORJLD,1*9'3&,1*9$OOHJDWR%2ELHWWLYR
1, Task B), a campaign of site characterization started in 2016 for the estimation of the seismic 
response at some stations belonging to the National Accelerometric Network (RAN) and to 
National Seismic Network (RSN). The accelerometric data of these stations are collected in the 
ITACA database (Pacor et al., 2011) and in a structured archive managed by INGV (please refer 
to Bordoni et al. in session 2.1 of this conference).     
Fig. 1 - Plan view of the two 2D seismic arrays deployed in the area of ROM9 site (IV network). The yellow and 
UHG SRLQWV LQGLFDWH WKH WZHOYH VWDWLRQV RI WKH ' DUUD\ LQ SDVVLYH FRQÀJXUDWLRQ QDPHG ´VPDOOµ DQG ´ELJµ DUUD\
respectively). All stations are equipped with Reftek R130 digitizer and Lennartz 3D-5sec velocimetric sensors. The 
ÀOOHGFLUFOHV\PEROLQGLFDWHVWKH520SRVLWLRQ
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,Q WKLVZRUNZH IRFXV RQ ÀYH VHLVPLF VWDWLRQV &03&'&$520 6$15/$9
installed in a different geological context. We show the strategy adopted for assessing the 
JHRORJLFDO VHWWLQJ DQGYHORFLW\SURÀOHEHORZ WKH VLWH DQG LQ WKH HVWLPDWLRQRI WKH VRLO FODVV
category. CMPO, SANR and CDCA are situated in alluvial environment (Reno alluvial plain, 
9HQHWR)ULXOL SODLQ$OWR7LEHU SODLQ UHVSHFWLYHO\ZKHUH WKH VRIW GHSRVLWV VKRZ VLJQLÀFDQW
thickness (> 100 m), whereas ROM9 and LAV9 are characterized by the presence of volcanic 
deposits belonging to the Colli Albani hills. At ROM9 the thickness of the volcanic deposits is 
the order of 50 meters, at LAV9 the thickness is larger (> 100 m). 
$VÀUVWVWHSDFRQFHSWXDOPRGHOKDVEHHQGHULYHGE\JHRORJLFDOÀHOGVXUYH\VDQGFROOHFWLQJ
WKH DYDLODEOH JHRORJLFDO LQIRUPDWLRQ VFLHQWLÀF DJUHHPHQW EHWZHHQ ,635$DQG ,1*97KH
results of this step are basically 2D geological models and a lithostratigraphic and lithotechnical 
FODVVLÀFDWLRQRIWKHRXWFURSSLQJXQLWV)XUWKHUDJHRSK\VLFDOVXUYH\DWHDFKVLWHZDVFDUULHG
out using surface-wave methods. We deployed 2D arrays of seismic three-components stations 
recording ambient vibration (or ambient seismic noise) in proximity of the target site to measure 
the dispersion curve following the recent guidelines (Foti et al., 2017). Passive 2D arrays 
recorded ambient noise for a total duration of some hours at each site. The array geometry 
ZDVGHÀQHGDFFRUGLQJ WR WKH ORJLVWLFDQGZKHQSRVVLEOH WZRJHRPHWULHVZLWKDSURJUHVVLYH
larger aperture were used at a same site (Fig. 1). The maximum aperture of the 2D arrays varies 
approximately from 100 to 400 m using a number of seismic stations from 8 to 14 depending on 
the site. At LAV9 site, we combined passive 2D array with a linear array of geophones equally 
spaced and using an active source (a weight body of 50 kg falling down from a height of about 
2 m). Frequency-wavenumber and spatial auto-correlation methods derive a dispersion curve 
(Fig. 2). The inversion of the dispersion curves jointly with the horizontal-to-vertical spectral 
UDWLR+9FXUYHSURYLGHVWKHORFDOVKHDUZDYHYHORFLW\9VSURÀOH7KHVRLOFODVVZDVÀQDOO\
Fig. 2 - Example of unpicked and picked dispersion curve in the velocity-frequency plan for the small (top) and big 2D 
passive array (bottom panel) deployed nearby ROM9. The resolution and alias limits are also reported. On the right 
panel, the picked dispersion curves derived from the two arrays of ROM9 are over-imposed.
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)LJ&RPSDULVRQDW520VLWHEHWZHHQWKHVKHDUZDYHYHORFLW\SURÀOHOHIWDQGWKHOLWKRVWUDWLJUDSKLFDOPRGHOULJKW
assigned computing the mean value of the shear-wave best velocity models in the uppermost 30 
m (as prescribed by the national seismic design code). 
$VH[DPSOH)LJGLVSOD\VWKHFRPSDULVRQDW520EHWZHHQWKHORFDO9VSURÀOHGHULYHG
from surface-wave analysis and the lithostratigraphical log obtained from the geological 
DQDO\VLV7KH9VSURÀOHRI520LVDEOHWRLQGLYLGXDWHWKHFRQWDFWDWDGHSWKRIDERXWP
between the volcanic deposits and the underlying clay (Monte Vaticano Unit, Pliocene). In 
detail from top to bottom in the velocity model of Fig. 3: after few meters of very soft soil (Vs 
< 200 m/s), the volcanic deposits show Vs values of 400-500 m/s, whereas the consolidated 
clay of the Monte Vaticano Formation shows Vs values larger than 600 m/s. The Vs30 at ROM9 
resulting from this model is 410 m/s, being B the corresponding soil class category following 
the national code. 
As general comment resulting from this experience, a correct use of the surface-wave 
PHWKRGV LQWHJUDWHGZLWK JHRORJLFDO GDWD LV DEOH WR SURYLGH D UHOLDEOH9VSURÀOH WKDW FDQEH
used to include the local effects in the seismic response of the site. However, it is important to 
highlight that we do not obtain always a perfect match between dispersion curves derived at a 
same site when we used different array geometry and source. The reasons of these discrepancies 
are not clear and need deeper investigation.
$ ÀQDO FRQVLGHUDWLRQ LV WKDW D VXLWDEOH VLWH FODVVLÀFDWLRQ LV SRVVLEOH RQO\ ZLWK DFFXUDWH
geological and geophysical surveys. In presence of a reliable estimation of the local velocity 
SURÀOHVDWWKHVLWHVZKHUHVHLVPLFVWDWLRQVDUHLQVWDOOHGVWURQJPRWLRQGDWDFDQEHSURSHUO\XVHG
for seismic hazard and site response studies.
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